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ABSTRACT 

PURPOSE: To provide a semiconductor integrated circuit which allows storage 
of different page size conversion pairs by storing page size values in an 
address array and changing the range of comparison with a comparator using 
each value read from the array. 

CONSTITUTION: When the value of region SZ 500 are 0 and 1, the page size is 
set at 1KB and 4KB respectively. At the time when the value is 0, 31 to 17 
bits, 11 bits, 10 bits read from an address array 402 are compared with 31 
to 17 bits, 11 and 10 bits of the virtual address by a comparator 404. At 
the time when the value is 1, only 31 to 17 bits of the array 402 and 31 to 
17 bits of the address 505 are compared. When the readout value of the 
array 402 agrees with that of the array 505 and the value of V bit 501 is 
1, the result of comparison 20 makes a hit. When the page size is 1KB, the 
real page numbers., which correspond to the address 505 where 31 to 37 bits 



are identical and 10 ; 11 bits are different are mapped on the same set. 
causing possibility of collision. However., collision can be avoided by 
storing the conversion pair into the same set by setting the tag field 
lower order than the index at 2 bite and 4 ways. 
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[0 0 6 9] 01 ^-t^—i^t^f X^-fe y HT y->T 
f^yTLBIl, ##i£*7^W-fel'**4 0 0, X=i 
-^401, 7KWK4 0 2« r— ^TW4 0 
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[0 0 7 2] £ fcK, «T, *W)NB»Ttt, [M : N] 

tMf y h li^Nt y h irofsittSrJi-t-toti-^o 
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5 0 5<0*y*7-f — yUK (VA [3 1 : 17] 43<fcl>'V 
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[0 0 89] EP*>, RWtiLfcflMESZ (5 0 0) (Dffi 
1 6 #0 T Kl'^TW 4 0 2«»bSE*ttlL 

fc31tfyh~17tfyh (VPN [31 : 17] ) , 
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yh~10lfyh (21) b L-Ztiifil-Zm-tl'** 

E]K4 0 6Sr$iJfflii-i. 

[0 1 0 0] tJLh©fflfJ*|c.fc!3, HltC^1-TLBtf, 
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2) , *5<fct^ PMOSh7^? (2 0 5-2 0 
7) iCiO, (24, 2 5) , "fe^^ 

m (3 0, 3D §r, ^»jEwmismfi: (v C c) icy 
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1 0 9lCftai-at y bi»«C«NMOS h?^*** 

[0 13 1] *(«<)4Ett0lMBfcoV'>-Ctt, 0 

4 -e&aei-a, 

[0 13 2]fii@7K^5 0 5Ol^yh (3 5) i: 
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KifcttlSBOfclHilW*, «»T Ku* 5 0 5 © l tfy 

h (3 5) i: / * !) t;U4 0 7 A»fc^llJ Ifcf -i' t 
jJ5-&Ubi#fcP] Clefts* Sic, KttmB (MOS 

h7^?10 7, 1 0 8, 2 1 0, 2 1 1) ©A7J 

[0 13 5] micj;!?, TzlsXTls? (MOS Yy> 
v?*y\2 0 8, 2 0 9, 1 0 4, 1 0 5, 1 0 6) £fil 
^***igtt«*3 2 (* s e) ©*>f ^-ytttcWk-t 

5£itT, ty^r^ftfftS, 
[0 13 6] frh.icj:D, -t?v*g| (3 0, 3i)»o 



-#©*CW S " L" <g!®T K^5 0 5 £R* 

[0 13 7] Lfc^oT. *Hlfc0l|T?tt, % 

[0 13 8] 0412, B 2 1^*1-1 f y h »*lt«ia» 
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frx-f 0?x-faiR(t*2 Ottt y hiD^M (" L" ) 

(" H" ) i**. 

[0 14 9] ^TO^x-ftf?*©*^* ^TW^x 
<<<n 2 0\t$.X<Oftt& C H" ) fcft 

[0 150] •«>*3i-f»»Wt*2'0«rJfl^T, *Jfii- 

7W 40 3 Lt*-* frafti~ 

[0151] *T — 9T W40 3 <0gE#.£ij Lf-? £51 
IRLfcat, Si* fcs/h* (3 6, 3 8) fei^AN 
DH$ (3 12, 3 13) <DtiiJ3&7' i/t5I 

[0 152] H2l:iiIi+tttt0B©KW-C3fi'<fcJ:3 
(C, -feVArv^OfilMt-fta 2 Use) H" t 
-f* r , (E38TKv^5 0 5©0f«o 

fflHOllfy hfc^^y-t^bBt^aufci try hi 

^T-ikOi&^-lCtt, NMOSh7V-^?10 9, N 
MO S h7^-^^^ 110, NMOS 1 1 

1, *3lrVi, NMOS 1>7>-^? 1 1 2iSONt4 

[0153] :jxi:i9, rKwv-f 4 0 2fr&* 

*fflL*:3 1 ITy h~l 7 iTy h (VPN [31:1 
7] ) ><Effi7 KV^5 0 5031tfs/h~17tfyh 
(VA [31:17]) tdU tfy hTt>-StLfcl^t 
fcyH*3B#" L" 

0 27j»k&*tiJLfcl 1 tfy h~l 0 \fy Y (VPN 
[11:10]) i{R?©7 KU^S 0 5<01 1 fy h~ 

1 0 f y h (VA [11 : 10] ) fcsPl ? y 
ScL^^t t y hi»3 8iJ" L" irfcS. 

[0 154] fcy M&3 6#" L" ifcafc, W 
?3 0 8 Officii" H" , NO RES 3 1 2©U*tt" 
L" , NAND0JS3 1 4<Dtti*te" H" >fc3. 

[0 15 5] NAND0S&3 14©M 5 " H' 
O-P, *x-fWR«*2 0fc 5*0:1** (" H" ) fcfc 
5, 

[0 15 6] PMOS h7^? (2 13, 

2 16) fit, T h>^7W 4 0 2WA»lb^ti5Lfc3 
1 f y K~l 7 tf"y h (VPN [ 3 1 : 1 7 ] ) , *J J: 
t>\ 1 1 Ify b~l Otfy h (VPN [11:10] 
fc, <5ffi7 KV*5 0 503 1 fy h~l 7 f y h (V 



A [3 1 : 1 7] ) , 1 1 y h~ 1 0 fy h 

(VA [11:10]) >as-ftLfc»#lC t y htt 

(3 6, 3 8) (OSttSr" H" [zfe-otzitonM^-Zh 

[0 1 5 7] ft*S, H4TB, W V'<— 5 (3 0 8, 3 
10) Offl;to»fe74 — K'<y*-f **fiJS*:*L-CV*5 

[0 15 8] MJlcaflkSttTV^ TKU^«*» 
##»*»«»i»Sr*1^Ui]^-V (v a 1 id) My h 5 

fcttiUttefefc^OT, BB4lC*1-EIB-Ctt, NOR® 
K3 1 2£#AQLTV>S. 
[0159] V (va 1 id) fyh501<Dfi&37# 

0 (" L" ) Ottfrtt. 7K^7W4 0 2HK* 
ttJUfc^^7-f-/WK (VPN [3 1 : 1 7] *J<):tHV 
PN [11 : 10]) i(g!©7 KW^5 0 5O^^7-( 
— K (VA [31:17] *5.fctfVA [11:1 

01 ) 9 £0Jfc8$t*lc«fcf>-f, 3 0 9 ©a 
2)tt" H" fcfc*. 

[0 16 0] ^^<-^3 0 9©tti2ia s " H° ifc50 
NOR0K3 1 20tij2)l3" L" , NANDGD883 
14CIU7JI1" H" , fx^S4R^2 Ot," H" ttt 
3. 

[0 16 1] IP*,, H4»C*i-0B-Ctt, V ( v a I i 
d) fy h 5 0 105fll3 7*S0«Ofc#H:, 7KWV 
>f 4 0 2i»btt*MLfc^* r 7-f— /l/K (VPN [3 

1:17] ftitfVPN [1 1:10]) fc<R$7 
^50 S<T>9 #7 4—>\>Y (VA [31:17] *5j:tf 
VA [1 1 : 1 0] ) 9 tOtfc«IS*|iJ:b-f, !7^f 

a#m-s§- 2 o r* s *0=ttts t <e 

[0 16 2] *HJS09-Ctt, BTtcttWI-* J: 5 
IC, -<-^><XSr^1-®«SZ (5 0 0) 
tot, TKi^^ (affltSH) Sr2C<t:$* 
TVS. 

[0163] SI 1 K^tH-T L BOSiWTifi^fei 5 
^UUittSZ (500) OfiSl6d50©*& (1 
KB^-^) tt, 7K^7W4 0 2*>f)l|{*liiLfc 
31tTyh~17tryh (VPN [31:17]), « 
J:U5 % 1 1 fy h~l OlTy h (VPN [11:1 
0] ) t, <S©7 K^5 0 5O3 1 tf y h~l 7 tTy 
h (VA [31:17]), J3<fctf, ll^K 10 
tTy h (VA [11:10] ) t Zittirtz, 

[0 16 4] s?*mL7t^«sz (500) <om 

16^1©t&^- (4KB^-^) tt, 7FWW4 
0 2d>&R*ttlLfc3 1 tTy h~l 7 f y h (VPN 
[31:17]) fc, ffi©7 Kl^^5 0 5031lTyh 
~17lfyh (VA [31 : 1 7] ) k fcfT SritK L^i 

[0 16 5] -tlOfcfc, l2l4lOT^1-^3:-<a^ff^5g* 



®Sg-C-tt. NAND0K3 1 3tfttttl*iXX\>''Z> s 
[0166] I^SZ (5 0 0) Oll6i50 (" 
L° ) tf)l§3\ -Y>'<-*3 1 KDmidtf" H" 

NAND0K3 1 3<£>tij7Jtt, fcj/MBl3 8tf>aj 
*K IP*,, T KV^7K 4 0 2d>lb^UlU^:l 1 f 
3/h~10trj/h (VPN [11: 10]) fc, {giST 
KU*505(01 ltfyh—lOfyh (VA [11: 
l 0] ) fc©MMS*lcJ:o-c*fl:-r<5, 
[0 16 7] 7 Kl'^rM 4 0 2^»Pj^aiLfcl 1 
fj/h~10fj/h (VPN [11 : 10] ) t, 
7K^50 5C1 ltfyb—lOlfs'h (VA [1 
1:10]) tiS-ffcL, t y h»3 8#" H" 
«2, 'f^<-?3 10OfflAF L" . NAND0K3 
1 3 (Office" H" i&3„ 

[0 16 8] T b'l'XTl'J 4 0 2frt3WEfrtii 

Ltz3 ltfj/ h~ l 7^^ h (VPN [31:17]) 
b. i5ffiTKU^5 05tf>31tfj/b~17tfyh (V 
A [3 1 : 1 7] ) tas-§fcLfc4i-§\ NAND083 
14<OttJ7Jti" L" fc&t), ^'fiSiRff-^Ottts' 
KOttlB (" L" ) §r{*o 0 

[0 16 9] 7 FV^TUW 4 0 2 75»fcSE^aiL7t 1 1 
C3/h~10tfyh (VPN [11 : 10] ) <KS 
T KV*5 0 5<DlHf:yh~10tfs/h (VA [1 
1:10]) t5/hiH3 8^" L" fcfc 

ofcS^tt, -0-^-9 3 1 OOffi^jiS" H" , NAN 
D0BS3 1 3<DUj73te" L" , NAND 3 1 4<Dttitt 
ti° H" , t =H 2 Ofi^^W^flg (" H" ) 

[0 17 0] ijE*tiJLfc««SZ (5 0 0) ©fiS 

i 6 a* i ros-g-ri, *3 1 lcmw l" t 

*5<0-C, NAND1S3 1 3<D[ti73W:, 
W 4 0 2A>b^tiiUfcl 1 tfj/ b~l Otfy h (VP 
N [11:10]) b. {SMT KU*5 0 5<D1 1 Ify 
h~l 0 If j/ h (VA [11:10]) 
*»d»^t,-f" H" fcft5„ 
[0 17 1] Lfc#oT, *»-fWR«*2 0tt % TK 
WW402HMLfc3 1 If y h~l 7 \fy 
Y (VPN [31:17]) fc, <RST K^5 0 5<75 
3 1 tfy h~l 7 If j/ h (VA [3 1 : 17] ) b<Oit 
tt&ft. fcitf, V (valid) lfyh50 l<Dfc3 

[0 17 2] MELT^fll^i!?, 5?fvf Xfc**- 
tyhfiSZ (5 0 0) C«16l:iot3y/Nl/- 

[0 1 7 3] *fc, H4J^"*"^a>f »JR«-S«^0K 

[0 17 4] 04Tfi, NMOS h?^^ 1 0 9 i 
NMOS h?^*^ 110 t©2oiD h7^^ L 



[0 1 7 5] tflfSNMOS \>y>-s*9 (10 9-11 
0) , fcitf, NMOS h7>-^^ (111. 11 
2) tt, NO REDZSt LTflB#, ^fe^U ^ + -S?Sn 
fet?HK3 6, 3 8) SrSrft-t-5. 

[0 17 6] ^S^ffiSrH^-rS Fy^^iSNMO 
S h 5 £lt©^fr*5 *f-f -7-S y*0B4«> 

[0 17 7] *fc, -fy/<-# (3 0 8. 3 1 0) , N 
OR1K3 12, NANDGUK 3 13, NAND 3 1 
4, ^^-^018 (3 15, 3 16) ©*«L#VMi 

[0 17 8U*Wl:tt, 'f^-? (3 0 8, 3 1 
0) . NANDHS3 14.^ V^0B3 1 611, 

*5<F>f— HS&NMOS h7^^ <Ktf 
L, SlILJv^&Vc c/2i9ia5<S23£-t-5 0 
[0 17 9] NOR083 1 2, NANDE85 3 1 3, 

-< >^-^s»3 i5ti, ta^mf-<oi;*>Tis | 9i 5 ii< 

&<5 «fc 9 NMO S h 7 Vv 5 * h«*PMOS b 
2 £9<&<B£i-5. 

[0 1 80] iftlc±0, 7 n J7-*-i'\z£*) t y h<*> 
tttt C L" ) fc*ofc*»-fMRflr#2 0#, 5*0) 

ttni r H-) \c&ft.-rzm&<nm}£#fm*im-f5z. 

[0 1 8 1] flWB*=E-rMR«»2 0*5, tyh«)«ll8 

r l" ) a>p,^^w«fls r h- ) Hifcfl:-*-**^© 
^m^-2oas, r H- ) 4'?>t7 hw^si 

c h" ) a»e,ts/ hw^fla r l" ) «c*fls-f 

BB»-r*oBJOHfrtioaBE"»llB*irjiai©-e, »ff*-f^ 

L" ) tTtntf, ^/m»n*r****«wi4< 

[0 18 3] IWLiwHKfcr b-f«rt-C.4<, 
^ a y i; \z3:5ffi$mt>® b INT 9Mm*> b ^- 
7§r#ittT, 04l:*tPMOSh7^? (2 1 

4, 2 1 7) oj: 7i-^y^+— ^tffi-^srias-c 

[0 18 4] rro^lC, 7"Uft- S?*ff 5 fc» ^° 
[0 18 5] H4JcHS«ttLTk^4V^. 



1 5|i0h?>v**jJiM?l]l-S&£*l"C^4NM 
OS h?>:/.** (109-110) 3»C 1 fc «y h 
mX'Z^J] (04-CI315) NORfflt8SrHmi-5fe*(t 
T-&<. t j/ hfcitfcj: 4 fcfcV* 

*-frlC|J» NMOSh7^'^^ (10 9-110) £ 
$MHU MX-tf, 8A2)NORIa]Bfc 7A73NORI3B 
lc#*U N0RGDB3 1 2 £3 A^NOREBi LT 

[0 1 8 6] Bl4«)4H-fctt, tyh*3 6fltt« 

[0 l 8 7] 'SA±ttWLfc«JrtfcJ:0, HaWtPTSBittt 

[0 188] H 4 afcflHW84ISB 
Ttt, £#B*fr(»r*fcWcWTO*J*«riiyBLT 

[0 1 89] flrELfciSfc. KyM»<3 6, 3 8) 

*BOWT^ht?l4, 4**-f#Oty M* (3 
6, 3 8) #BM*LTE**nawt»t45. 
[0 190] tyhtS^ttl^O-C, 4#£>8* 
«t8ty h»0 5*», 3*Otyb«!Ofttli" H" 

[0 19 1] LfctfoT, K-y h Lfct y hjft (3 6, 
3 8) Olffitt. ^KJ:!?, m&-fZ>®Mk 

0»Bl»*ittBI!l**«>tfcaBlO" H" u-<A«0(6T 

[0192] *»t©*:»K> W ^ (3 0 8, 3 

10) <DS&JSL#vMfi£ia5< Lfc4§£-fcfi, -f>y<-* 
(3 0 8, 3 1 0) ©»«s*«jPifcl>-i-*«>T\ ^-f-t- 
?^lsI»aiJ*tSt5'F* (3 6, 3 8) llBUfce 

[0193] CdMraffltC^fc^Wi'MS^fH*-* 
tULfeV (v a 1 id) bTy b 5 0 104(3 7 fc®J$S 

z ( s o o ) oft 1 6 ©m^i»ri*>-/v K*i\ V ( v 

a 1 id) tfy H5 0 1 <&fi|3 7 fc£#S Z (5 0 0) 

offii eMBH-aiUBtt**? 1 -* s^BBBi+S. 

[0 1 9 4] £©4M\ (3 0 9, 3 1 1) 

[0 1 9 5] fc*J, H«SZ (5 0 0) 4>tf 1 6 0SEB 

eiBfcov*-ctt» 09-e&iEl-s. 
to l 9 6] fctffc&tf, ^Sf^^^tttyH 
(3 6, 3 8) V (va 1 id) tfj/ }» 5 0 1 

0(I37>^«SZ (5 00) Ofiet^tSy^ 
0KiL-C*afkU4<-Cb, tyUIOe. 38) 
<Di§5piHartl-V (v a 1 id) tfy h 5 0 l©ffl3 7 
iflEtSZ (5 0 0) ©ftl 6frEMT& fttf, 



[0 19 7] £l±ttWLfc**«clcJ:i), £*iE9«)tf 
[0 19 8] EB5, BD6tt. >*-f"feU^^I3B4 0 5 

[0 19 9] @5lC^-t-OR-AND-NOT^y- 
M3B<3 19, 3 2 0) fcitfNORISBS 2 1*5, 
Hlfc*i"**-f"fel'**EIB4 0 S*mrfttZ. 

[0 2 00] 06fJ, ®5lC^i-OR-AND-NOT 
H-fr^— MBB (3 1 9, 3 2 0) SrMOS \>?>*S* 

[0 2 0 1] *HJSCT-C?tt, h£K4 **-f Jfc"« 

T*Jt), ®5JC^-f^^-feU^^BB4 0 5111 tr^ 

4 JUKloWT? hSixS. 
[0 2 0 2] ft*?. KI 5 -Ctt, * * !) -fcA'T W 1 
C*7A|Hl!gt 4 V^QW^f^t 0 5 

[0203] 4 : l^W^^ (^/l^T'l'* If) l-*J^ 
T, 4o01WIPfll*#^-cnU*fflilc4oT'(», tii^>*3 

**-f-fe^^^iaB4 o 5tc«-&y- 
}« @B*$Sffl1-S. 

[0 2 04] *|OfcWcj8V^-Ctt, H 5 \Zjjrtt. 5 
4 : 1 -feU^^IllB^ EJ6{C^i-OR-AND 

-NOT^-g-y-hlUB (3 1 9, 3 2 0) 2<Sfc, 2 
A2JNOR0JS3 2 iroffi^.-&t>*t , HS.i-5o 

[0 2 0 5] OR-AND-NOTl^- M3B3 1 
9 (Of— ZXtiKYS.. -f 3 1 8X'5.U£tl1t± 

z/x&4 4 ©fg-5§-#A;*j£ix5 0 

[0 2 0 6] (4 3, 4 4) II, 7 KUJ*ifctt 

ff-§- (2 0, 4 8, 4 9, 5 0) t>4 V^4±X" L" 
t?i5(?DT, OR-AND-NOTfi-&y- bEB (3 
1 9, 3 2 0) ©WAttTKU*ttAH*Mttett£T" 
H" 

[0 2 0 7] OR-AND-NOT«^- MSB (3 
1 9, 3 2 0) <D^fiktebt£^j3<n-t>'Xl&4 3 let 
4>v<-*l3B (Hl**-^^) *fiV^TV>SOtt, * 
(4 3, 4 4) »0**«r*U<+afc»T* 

[0 2 0 8] S5fC^1-!73i^-feU^^E]B4 0 5<D»J 

[0 2 0 9] H 5 WR«* (2 0, 4 8, 

4 9, 5 0) tt, E! 4 |I/f:-f ^7 ^ S^ft^" t ^niCffi 

[0 2 1 0] HSlCS^^S'faiRflr* (2 0, 4 8, 

4 9, 5 0) , JJJ:^, t^J-tuirfiEMUH-a®* 
tt, 02U?rL^:T 4 0 2 OSBtPICfe 



ft, 9 A ^yftoWnfirfy**-'. >'i-o^T<olft^ii 

[0 2 11] aSl^i-^i-r-t U**E]!&4 0 5tt# 
ttftlfi (T'lJf-r-v^ftfcttlB) "Cft, 3 

3 1 8(0tli^l-1eSi-5 4 5, 4 6, 4 7fc" L" fc 4 

[0212] wniCt U , MOSh7 > 9 (20 

8, 2 0 9, 1 04, 1 0 5, 1 0 6) A^AUS S*V5 
■fe^^7V7 , 5rl&m$*, -tr^*#l (4 3, 4 4) #© 

SST-^Lfciol-^^S^m-i- (2 0. 4 8, 4 

9, 50) (2, 7'!)^Y-v?lCi9^TO^^flt s/ 
KO^fii (" L° ) t<to"CV^ s 

[02 13] OR-AND-NOT«^y-HsJ 
£g (3 1 9, 3 2 0) tt, ®6lC^-f-^x^jS^ft^ 

(2 0, 4 8) L" irfcoxv^orajfltt" 

[02 14] liXlCctf?, NOR0&3 2 1©20©A 
H" £ 4 9 ttl^r 2 2 L" lC/«CoTV^. 

[0 2 15] §g*ffiLftfE£M*&£itr-fe>*7^£» 
^t5:tT, (4 3, 4 4) *t£>— 

ffiaSGND«tt (0V) £43. 

[0 2 16] ZlOfcft, 1 7 *> 5 V ^ 

s*-9 3 1 8©VvrftA»— H" 1-44, 

[0 2 17] ®5lC^-t-^3iW , -fe^^^tslK4 0 5"C 

> 4 0 , 0 7 i 9 lC, V*-* 318(0 

[0218] ?^is#m-i§-2 0*5" l" , ^^>raiR 

(S3- (4 8,4 9, 5 0) r H" <Dt%. IP*>, 
-<S^ft^2 0T*g£iT<S!7:M';&Sfc y YLtcm^. O 
R-AND-NOTlg-&^-HH]»3 1 9tt" L" fctti 

[0 2 19] OR-AND-NOTS'o^"" H3te3 2 
0Ht*='fW«t*4 9, SOtfJfcfc" H" 4<Dt?til^ 
11" L" £43. 

[0 2 2 0] NOR0K08S3 2 1 05 2 o© A^J \Z.\iO 
R-AND-NOTlg-&y-MH]$3 1 9, JSJ;^, O 
R-AND-NOT«-&y-h(Hlffi3 2 Orotil*" L" 
asA:fi£rt-5fc«\ l *y hfiVVoMT V'U^2 2\t n 
H" £4 So 

[0221] tiits m*mLitm&o<Dkz\ttt s ±> 

4 IJV c c {C7*P :?s*ws:**«fls* 
T\ " H" ©«!8Srlt»i-5. 

[0222] :cofcft, >r^— ^3 i 8rotb^tt" 

L" ©**£M££1\ OR-AND-NOTS^-h 
US 3 l 9©«*ttSft*1\ " H" «rm*i"4, 
[0 2 2 3] i©>#©!^i-f aiRft*2 0#" L" , 
?*-<»RII* (4 8, 4 9, 5 0) H" ©£f , 



OR-AND-NOTl!S'§ , y-H3IS3 1 9 
13" H" ^UJ^i-5o 
[0 2 2 4] '©£ £©OR-AND-NOTlg-S->7 f - 

ft, NO REUSES 3 2 102o©Xii:tt" H" fc" 
L" ©ft ^A^StlS©"? 1 VftvmmT Ku* 
2 214" L" £4S, 

[0 2 2 5] EJUblMlLfciSU:. BB5 fc**i-£*-f * 
U^^@K4 0 5#, 4A*lMWHrl'**'GllSi: L 

[0 2 2 6] X-^TW4 o 3<og£^aiux- 
lc«;lTflNMUIHwii5 ^ £ ttB 2 is .fc H 4 ©*§£• £ 

[0 2 2 7] SbK, MS\Z7frt<y-x.y(±U? ?tsl&4 
0 5 -CIS, *igfc©fc»l!:ttT©«rtfe»fliLTlf*a. 

[0 2 2 8] T KW^*«I»»C» 

igJKW^tt, " L" 4*6" H" »zLi»*flS*-f\ 
-Y W<— * 3 18 ©ttJ2l 18 1," L" A»P>" H" ^— * 

[0 2 2 9] *:©fcft, O R -AND-NOTSo'^ - 

M3K (3 19, 320) ©tii;*j©iz:*>T;6s 9 >ssil< 4 
OR-AND-NOTt^-hSB (3 1 
9, 3 2 0) ONMOS h7>i?X?<Otf— MI&PM 
OS h t>*#<KW-U 1i«L*vMi«r 

Vc c/2i9 ttt<R*+«. 

[0 2 3 0] RfltlC, OR-AND-NOTS^-h 
IDS (3 1 9, 3 2 0) ©ffi^tt" H" L" *xL 

4»aE<kL4V»rfca»&. NOR0»2 1OUlAtt" L" 
*»P>" H° {C(D^t35 0 

[0 2 3 1] wWil^, NOR082 1 <DtiiJj<DiL*3±. 
*S»JiS^<45i?^ > NOR082 lOPMOS \>7 
v^^<0^-b*SS:NMOS l>7V-^ «t!3^:t< 
fittU !%3LtvMi6£Vc c/2 J:9iS5<ia;^-t-5. 

[0 2 3 2] "fc^» (4 3,' 4 4) ©7* 

!)^^ — v?ICJ:IJ" L" t4ot^W^<-^318 

l" a»e>" h" »t»ki-a»a>©3Bi«*M 

[0 2 3 3] w©4l^, OR-AND-NOTg 

MH* (3 1 9, 3 2 0) ©a^ttx H4.fc«f 
r KU^JtttWttWWty HI (3 6, 3 8) , ®4\Z 
^■r2A^NAND(£l»3 1 4©A^y-h, *JJ:tJ«, 
-fe^«8 (4 3, 4 4) ©7*!)^Y— ^-.fK B H» 

8©tU* 1 8©^{klcJ;tl" H" L" ^La»S£ft 

L4V\ 

[0 2 3 4] ^©feft, TKW*ffl*l*MteB8«-t-3© 



3 1 8 0^ 1 8 L" , 2 A^NANDl£l?S3 1 4 
[0 2 3 5 J 1811, El 1 lOTrt-fel^*®!^ 0 6<D 

ta»«rtSr*i-ia»iaT*«. 

[0 2 3 6J HllC*-f-tU^^EIIg4 0 6tt, *rfc"< 
- i/lH" -tZ fcftlc-^— X«r*i" ®& S Z 
(5 0 0) fyhrofltT, f-^7K40 3J)S)i 
([11:10]) 5 0 3*»btt*ULfcl 1 Iff h~ 
lOtfj/h (17) ^4*87" K^^fc LTIil*-t5*\ 
ffiiST 0 5<£>1 1 Iff h~l 0 f y h (VA 

[ii:io]) 7§r^w**m^-f-5^Sra^-f-5. 
[0 2 3 7] s<-W4 Xtf>&#tt, 0 1 Id^LfcT K 
U^7W4 0 2ffl^®^SZf<5 0 0) OfltlCto 
Tfci£$n. SH&SZ (5 0 0) A»fc^tiJLfc{iS2iS 1 
W £ # tt^— 4KBt'i l 3, (K$T K V* 5 

05<Ollf^h~10tfyh (VA [11:10]) 

V bt£Z><OX\ {gJ®TKl^^5 0 5©l If 
s/b~10tfj/b (VA [1 1 : 10] ) 7 

KW'^O 1 llfs/h-lOts'h ([11:1 
0] ) 2 1 b LxmtrfZo 

[0 2 38] tit. fUSZ (5 0 0) OfitasOWt* 
ll^-v^ XA5 1 K B b t£ *) , <5&T Kl"* 5 0 5 to 
1 1 \fy Y~ 1 0 tfj/ b (VA [11:10]) \*15M 

([11:10]) 5 0 3*»6>SK*aU^l 1 b~ 
lOCj/h (17) fc^ST KV*0 1 1 tfs> h~ 1 0 
try K ([11:10]) 2 1 t LTffi^-tS. 

[0 2 3 9] EI8l^i-^l«'^^IllK4 0 6fi, T KV 

^<{-tl'?fil2l1&4 0 5 W|tF®lCttA»n, "tU^BES 
-4 0 6 ODttJ^JSr. I ?x-ftl'??llllg4 0 5T-3SiR-t5 

[0 2 4 0] Z<ntU?9!El&4 0 6U, <RigiT K^* 
505©lllfs/h~10tfj/h (VA [11:1 
0] ) fcitf-fc^*)® (4 3, 4 4) \zffl&£tlX^Z> 
-<w<-*IhI?83 2 3tf)£iJ;*j£A:*Jfc LTV^. 

[0 2 4 1] 7K^rW40 2Of«SZ 

(5 0 0) 0<aiCj:»?^^$tl5fflW-§-l 4£fflV> 
T, (5$7 F^X 5 0 5 <D 1 1 tfy h~ 1 0 v Y (V 
A [1 1 : 10] ) 7, fcSVMi, M7W403 
Offtt ([11:10]) 5 0 3a>fegE*ttJLfcl 1 f 
yh~iOfs/h (17) o-^SrS^U ^'f-fcru 
**[5]?g4 0 5l^ffl*i-5 a 

[0 2 4 2] 08lc^-f-iru^^[lIK4 0 6<D® 

[0 2 4 3] 08l^-f(38tt, PMOSh7>-^? 
(227, 228, 229, 230), NMO S h7> 



y^? (1 2 1, 1 2 2, 1 2 3, 1 2 4)fc«fct>V> 
* (3 2 4, 3 2 5) j^fe/ia-feU-^EKM 0 6 

Wfl-ii, i2l5i^-t-^iW-fe^^^lH]^4 o 5 twi;* 
[0 2 4 4] ::t, ^s^o&ss-^y^t-v 

lcoV>-ctt, H2lc*1-it«EI8TttWLfc©-C4fKH- 

[0 2 4 5] if, «*HiL»ffcMMM-ai:, 7!)* 
Y — v'Stl" H" Ottflll-^oTVNS-feV^i^ (5 1, 
5 2) <0-^ir L" WUfctfSfcU ir^^iS (5 
1, 5 2) \Z&WiZtlX^5 (3 2 2, 3 2 
3) (D-^<DatHt" L" H" \Z$Zit-tZ>o 

[0 2 4 6] mi±>*m (5 1, 5 2) lCg$g$;ft/C 
V^S'Ov*— * (3 2 2, 3 2 3) (DSi^lH:, — 
1^*084 0 6<DAJ3tt£'Q. t> 5 — ^ttEl 5 d^-f- 

^jl^ -t ^ni»4 o 5 -etfcsa Lfci 9 

(5 1, 5 2) #«§ft£4?L<-f-5fc*l-Ha>ftTV> 
[0 2 4 7] -feV^^[HlK4 0 6tt, 01IC^-TTLB 

ft 3- 1 4 ht^— sJif-'f x^^i-©«s z (5 0 0) rol 

[024 8] Z<D±\s**mmt8$-l 4lwi(?, "fcU^ 
^@S4 0 6|J-<' ^-^3 2 3<0m^jSrj8#iL, 
^■feU^^H]K4 0 5COR-AND-NOTS^y- 
MlIK (3 2 6, 3 2 7) ^KJl-tZo 

[0 2 4 9] ffilPfl^- 1 1 #" H" -CfcS.S^, 

K*WUf£S«SZ (5 0 0) OfUCt!?, f-?7U 
>T 4 0 3W^« ([11:10]) 5 0 3t>b^tiiL 
fcl 1 f y h~l 0 tfy h (17) , 'fcS^tt, (52®T 

KU-^505(0111fs/h~10fyh (VA [11: 
10] ) 7©-#£, OR-AND-NOTS^y-h 
Big (3 2 6, 3 2 7) ^A;frU ^IT K^©1 1 
tfyh-lOlf'/h (2 1) b LXtitfJ-tZo 

[0250] tdiEL*:ia<, HfPflr*i m 5 " h" 

a*WLfc®«cSZ (5 0 0) ODlitiSS" L" 
^—^-fXfJlKBt^U, "tU^^^Jffllff-f-1 
4d5" H" t'feiOT, -tV??®t&4 0 6tt, x— ^ 
7W4 0 3©fjai£ ([11:10]) 5 0 3*»f>§g^ 
tiiUfcl 1 \f y h~l 0 bfy h (17) SrSJlL, OR 
-AND-NOT«-&y-HHJK (3 2 6, 3 2 7) 's 

[0251] mwm-^i H" -C, s? 

*ttiLfcm«SZ (5 0 0) <Dfi|iS" H" -l- 
v?f"-<Xtt4KBi:^<J, -feU^^IBf|Ht*14#' 
L" t'iSWT, ±Ut?®&4 0 6|i, {giSTKU^ 
505(011tfj/h~10tr:/h (VA [11:1 
0] ) 7£3&U OR-AND-NOT^-g-y-MH] 
8(3 2 6, 3 2 7) ^A^i"4, 
[0 2 5 2] Z<DXi)\zLX, V^JM^t 9mtk4 0 



5 li^-Oftft^ 5 " L" (t y MO&H) <nt^ 

mfozysmr vyxz i 1 LxttiJj-tz, 

[0 2 5 3] SL±VLmLiZ£o\Z., si-is-M X#&t> 
5 >T-97\"< 4 0 3<D*7± y hfcSVSl^— v=# 
*ift5H*5 0 3 i, 1 >i>ftl'^§84 0 5i:C 
mii, -i—^'TX^^-r^jgcS Z (5 0 0) CDfttlCt 

* *EB4 o 6 *i2:»t5 z t -e^-^iM XpI^-TS * 

[0254] 0 9 HI K^I-^-v^ X^rlSlii- 
5®J$SZ (5 0 0) WgS^ffiL&iO^iA^lHlBtf) 

[0 2 5 5] 0 9 4 1 «)2A^NAND!5]gS3 0 2IJ, El 
1 |C^-fNAND[Ml!S3 0 2-e*>"7, * ^ 9 ? 

1 4 SIHST-feSo 

[0 2 5 6] 091^^-v^^ X£!Et§rr5^#s 

Z (5 0 0) CDgl5^ajL*3±V*#ii^[HlB<Otb^$r2ft 
Ml"*. 

[0 2 5 7] 02, H5:fcit/E8<OfftSJl-ei£'' ; fc«fc5 
|C, yyfY- v/0!S (PMOSh7>^?2 3 3, 

2 3 4, 2 3 5) »Cj;lJx-^IS (5 6, 5 7) *5«fctf 
t^i® (5 8, 5 9) li, f*Vccl:7'!)ft— >' 

[0 2 5 8] ffiKMLWimzXr), •T-Vfr-iSZtl" 
H" <0-m&\Z.t£^X\^±>*1& (5 8, 5 9) <D-jf 
If L" iCfSffid^fcL, 3<T)-fe^^i» (5 8, 5 9) 
i-«&£*VCV>2>'f W<— * (3 2 9, 3 3 0) <Dffi* 

i±" l" h" »c»ti-a. 

[0 2 5 9] lJ%bOt^ (5 8, 5 9) UlSMfcS 
tlX^H >s<— 9 (3 2 9, 3 3 0) (Dffi^ri, — # 
tt-fe 1/ * 9 MOW* 1 4 2 A2> N A N D 08 

3 0 fcp— 4 

4aHR«**£0BHcAJji-5fH*sz (5 0 0) vm 
16 2:4:3. 

[0260] tu^^W^uii, K*tttSnfeft 
ISZ (5 0 0) H" (-fcV^ffcS 8<£>«ffi: 

L" Ofc#) , MMM-l 1#" H" Ofc 

*" L" irftU, *nEWKfc#tt" H" b*Z B 

[0 2 6 1] *fc, ®9|C^-r?Rijft-CB*nfc4 0 Otf) 

[0 2 6 2] ?*— ***i&*H*tt, 7 KV* 
S«(t^6 0 (6 1) #' L" (" H" ) , b-f* 

-^gf6 4F H" left 9, v-m&mftZiilt 
t ^D-fe/V (El9fj:|iEl^LTV''^V>) t-SiAx— ^ 4 

[0 2 6 3] UALljlWLtzto^ yftlc^i- 



5= 

[0 2 6 4] 08IC7jrti?l^*[g?g4 0 6 SrBJfifki - 
[0 2 6 5] H8{C*i-feU^^0!S4 0 6$:, ^IL 

# vmhstt b Lfc^ -r 5 j/ * sb t -j-s w t x-mz-m 

[0 2 6 6] L*>U ma\Cnk-tT—*7l"( 4 0 3E> 
tWE([ll:10]) 5 0 3(01 1 tTy h~l 0 \fy 
Y *K*tfl1-0»©»£\ 8?*ffiLfcl 1 t^y h~l 0 
f j, j. y hftlCj:9 «3^-f-fcU**l§lK4 0 5tfi£ 

[0 2 6 7] r--e, aWiaittfW, N0R@S3 2 8 
otu^2 h" l" icfcfls-ra :: fc 

[0 2 6 8] rmfe^ ^WXiSlKBO^IC 
IS, f-?7l"f 403©1 ltfyh—lObTy h©§ 

tii^x-^SS:. ^O*ir-?7W40 3«f« 

([11:10]) 50 3lC*%ii*, v?i?" 
XriUKBO^ICfi, *W*[B»g4 0 GOMfMt 

[0 2 6 9] IP*,, St*UlLB^BB*6LT'b^^-fe 
i/ : ??il84 0 5OAAi^ 1 !/*■■*- 

W40 3W®^c ([11:10]) 50 3lcS#ii 
tf. 

[0 2 7 0] H8|C*1-fe^^^lfil!S4 0 6 7 
-?7W 4 0 3 0D®«c ([11:10]) 5 0 3 \Z.* 

L " t*5i5t-*iJfflii-5o 

[0 2 7 1] r©i5l-f-^7K4 0 3©S8 

([11:10]) 50 ajc^tatr^-^SrHlfPi-* 

[0 2 7 2] 08l^1-feU^^H]B4 0 6tC*JV^, 
■tlsr-fm&A 0 6<Dfttfsfi7 Y^^7\y^(OW$.SZ 

(500) o«cj:9ife)esn, **'f*i'**i3*4 

0 5^OA^ftf"tt, fit«r KU^5 0 5Ol 1 Ify b 
~1 0 f y b (VA [11:10]) 7, fc5V>tt, X 
— 4 0 3<£>fgi£ ([11:10]) 50.3i»P> 
S£*m$^fci 1 tfy h~l OtTs/ h (17) ov^n 

[0 2 7 3] *fc % f-?7W4 0 3©B5*BJLI*IB] 
®»Ofc»lC •>i-f-feu^*EiB4 0 5Sry-f-r'5y 

[0 2 7 4] tU^^@S4 0 5£yi'-rS 

[HlB•r5wt■C , , 5?*-fX*4,KBOt#a!*l«!ltt 



[0 2 7 5] Z<Db %<D± Ufi ^[5]Jg4 0 6*5«fctf£:£ 

-f ir U:?*[2]?S4 o 5©iM££@i 2*rfflv-Clft^1- 
[0 2 7 61 Ell 2li, EI 8 tC^-f "t U ^ ^ 4 0 6 

So 

[0 2 7 7] 13 1 2 iCfcl^T, 5 >^<D^*Jit>* 

[0 2 7 8] K*fflU»f^Wtt«r«)*>^lfc (5 8, 5 
9) #tt7!J + LT*5©-C, M9P(f*l 1IC J: 
61", 1ru^^WSWt*i 4tt" H" 

[0 2 7 9] -©*:*, J lV9 9WSk± 0 6tt, PMO 
S h7>'^^2 2 8, NMOSh7^^^12 4i5 
ONU T-^rW 4 0 3©M# ([11:10]) 
5 0 3j8»S>R*W$ii;fcl 1 ify h~l Olfy * 
1/^^084 0 5©OR-AND-NOTS^ 
-MUS&3 2 6^A7J£*VC^5 8 

[0 2 80] miwj:9, ^tU^BI*4 0 5O 
A^tf^li" L" fcfcoTV^. 

[0 2 8 1] R*ttUttffrMft*Sfc. sj^msnstr 

yHtioT'fwW (3 2 2, 3 2 3) , ^ >v<— 
* (3 2 9, 3 3 0) <D&J}&fclB-tZo 
[0 2 8 2] frac-faMWt* (2 0, 4 8, 4 

9, so) u, H4teW**<»R«*»£E*-ett 

[0 2 8 3] :Otl, MTKU^tt. f-^rw 
4 0 3^1% ([11:10]) 5 0 3 A>feK*ai$n 
tzlWfv h~i 0 if s/ h 

[0 2 8 4] f-?7W4 0 3Cf« ([11:1 
0] ) 5 0 3>fc&*ffi£ftfctf's'h;4 J l-C*>3*§£\ 
-feV^i»5 2OmttH:T* J 0, -f ^/<-^3 2 3©a* 
tt" L" *>P>" H" ^JEfti"*. 

[0 2 8 5] 4 4*«*L' H" *» 

fe" L" ^«fW5*"C, t^^@84 0 6tti?^ 
MS 2©ft#-£riSlfc1-$fc«>, OR— AND — NO 
£-y-h[5]|&3 2 6~tt" H" #A73$*l*<. 

[0 2 8 6] rCDt ^TW^'l'Kfc^T^— *7 
K4'0 3OiK ([11:10]) 5 0 3d»<b l#8fc 
*a**l5fc, **-fWWM» (20, 4 8, 4 9, 5 

0) #ajM-5IWl=, **-r*i'**iB«*4o 6©ia* 

[0 2 8 7] HejC^-fOR-AND-NOT^-g-y— 
hJSHSlcfc^T, A^l 8fc«fc&4 5K:" H" ©ft-M* 
A*J$ftfc#£, il©A;*J2 OfcitM 8IC«fcP>-fOR 
-AND-NOT«-fry-Hg»Offl*tt" L" fc * 

[0 2 8 8] '©£*, iTWi'i'f07-?7M4 
0 3(DgS« ([11:10]) 5 0 3i»6SS^dl$Hrt 



If 5/ MI#1 OR-AND-NOTS^^ 
-Ha*(3 2 8. 3 2 7) OdJ*#*lw" L" fc<t 
•J. NOR0B3 2 8IC" L" #A2)£it5*:fc$Ul7 
KU*2 ltt" H" tfc*. 

[0 2 8 9] *©«, *l'**lfcHPff*l 4jMfcfcL" 
L" El8lC^i-PMOS h?^*^ 2 7 

fcitfNMOS h7^v?^^ 1 2 2#ON-f 5. 

[0 2 9 0] wtUCfcU, * V* ^(5)84 0 6*, (52® 
7 Ft'* 5 0 5C1 llfyh~10tfs/h (VA [1 
1:10]) 7fc»RU OR-AND-NOTS^y 
-hEWS 2 6^A*-t-5„ 

[0 2 9 1] r©t£©, 0 5 © 1 1 If 

2/ h~l 0 If y h (VA [11:10]) 70fcjJ*6-C 
OR-AND-NOTl*y-h0B3 2 6 
©W^IJ" H" KSMsU NORE1S3 2 Slctt" H" 
»XXJT L" ©(t**A***t, ffi*)2 ltt" L" 

[0 2 92] -^tt^a:^-tW^^lHlK4 0 5fc4^f-*- 
5 j/^EKi LfcdiT?, -fe^^i» (5 8, 5 9) ©« 
*#^*^-ku^^EW4 0 SftJUWfUitt^ ($37 K 
L" H" Kttfls-t-aiMls) <*i£Sfli©4& 

-§% t^**«i»i 4wutr&i/w-t>xB (5 

8, 59) ©«ftlcJ:0»ffL-CL*5«:»»!:4C*. 
[0 2 9 3] w©<fc ■7^W-feU'^^lHlK4 0 5 

■fWSlMW Sri-57tfetc#>a7 KU*©?t£#i§ixT 

[0 2 9 4] £©^^Sy*H*©«#rtllMM:B< 
*t6k L-C, ^HKSW-Ctt, 0 1 0 fcS*-r#*&*©M 

(5 00) ©RiflSl©i:#, W-?7K4 0 3O 
W ([11:10] ) .6 0 3KB:, OR-AND-N 
OHM'*- MM* (3 2 6, 3 2 7) <D\t>&" L" 
1 4 5fit£## iitf J: 5 WWI" 5. 

[0 2 9 5] miCJ:'0, frai-f-trU^ISlMO 5© 

V.X50 5©1 1 Ify h~l 0 tfy h (VA [11:1 
0] ) 7*SHR-fS£i:**-et<&. 
[0 2 9 6] C©<fc ■<-S?*'f XfcJ:«J*71ry 

/f4 0 3©&# ([11:10]) 5 0 3^©«#ii* 
^gB*>6A*$nax-^7H'##ia*f f -^ 
6i, 'S-WXtrWIWSZ (5 0 0) 
tftt4i©JWt©liaM* (HUtS%i-NORBR3 0 
l) ©fltlc^-f-SrilcJ:?), 7KW«UWM«* 

[0 2 9 7] 08, 9l:*ff-^7W4 0 3Oll 
tfy h~l Otf y Yt&t.XTW&SZ (5 0 0) 

[0 2 9 8] IWMfett-ett, 112 (^^iV^Tlla ( 1 



9. 5 3, 5 4. 5 5) T-^1-J:?IC, 4tOJi-f? 
tU^?|]ig4 0 6#" L" «rii5^L-CV^ : 
[0 2 9 9] OR-AND-NOTS^- 
MDJg (3 2 6. 3 2 7) IS, -7^ 8iR{§^ (2 0. 
4 8. 4 9. 5 0) tf" L" >/,£o-C^2>fc«K " H" 

[O3ooi ittfciij, «ar ku*2 1 «" l" £ 

[ 0 3 0 1 J 010 tCijrfS t ii^WftJftlTj ft lc <fc '3 , 

Lttfltt*HJ*LT , b'<--^lNf X#4 KBO^s-f 
IfOR-AND-NOTlM^— MUtt (3 2 6, 3 2 

7) ©ttaa*«fl:-*-5::i:tt4v\ 

[0 3 0 2] - I.-CI1, 01 2K&&X-7F-f-t 
ig4 0 60ttl73 1 9<0<fc jBtflfS-^ OK** 

[0 3 03] OR-AND-NOT^-py — hEiS (3 

2 6, 327) ©uaort H" 

L' iftlbftVfiB'J, ^ST KV*2 liS2e-fti-5wi: 

[0 3 0 4] 4^5" L" , 

fr^-faHHI* (4 8, 4 9, 5 0) H" (5 
*) , ?i-f«RlltZ 0#" L" (tyh) 
SEflSU irU^^[HJ^4 0 6/&5ffi$T K^* 5 0 5 CO 1 
1 Ify h~l Of s/h (VA [11:10]) 7SraS 

?:r^-fcU-*^|5JgS4 0 5i5-feU^^lHlK4 0 6(0 
Uai 9^a^-f5t, ^tU^lHl84 0 5C0HS 

[0 3 0 5] ~©.fc3lc, Sl^ffi LftfEMteSL 
»JlflMHaJ:u*fe»'**lllB4 o eoMWl^i 

L" frHtfrf&fc, " L" *5A^$tl?)OR-AND- 
NOTfc*-*'— MH* (3 2 6, 3 2 7) Officii" 

h" «***fis*i\ *i7K^ca*2 lt^SMfc 

[0 3 0 6] ***»*«*MMteftfcflK:, 
■tV9 9W&4 0 6 iS" H" £HJ7JL-Ct>> ^ttiiffl* 

W&'h $ < ft 3 <fc 5 teMO si«?^#ot'f xsria: 

[0 3 0 7J r©£fcd»E>« 01 oic^-rs#ii*co»j 

W*ttJ:5K, ^-v^lM'XjJMKB-?, -feu^E* 
4 0 6dMgi©7 FV*5 0 500 1 1 \fy h~ 1 0 f y h 
(VA [11:10]) «llRi-*»^tt» 
7W4 03 Ofltt ([11:10]) 5 0 3 © 1 1 tf 
y Y-l Otfy MwlJ. ^ixf-fel/^^[H]gS4 0 5©A 
L" i:fc$J:3fclI*##&A/?*i< -fclwi 



[0 3 0 8] 01 IIS. ^-5?^XjC±0*7-fey h 

fclWIPLfc*^!: LfcvMfr&WT Ku 

[0309] r:m :?ifvf Xfifcsz (so 

0) iil |'i-WXi«4KBO||*) , f-?7l/ 
^4 0 3 ©AW 5 0 3<Df ^<TO?=^A>lbC0K*!ilL 
7-9^" 1" ©#fr*tfcttLTV , »5. 
[0 3 10] «#l*IMMrfffcofc*£i:, 
0 1 0 lw^1-*t&*©ftJ»7Ji£lw J: *J 
**WLfc»*-Ctt, TK^*»l*IIIJSr2S%«l|ii- 

[0 3ii] [Mtfl2] *jtifcW2tt. ^^awur 

t>u, 04ic^-f^x>rs^ftf-t32isroft^Sra 

^•f-5HJ$0iJt?fc5o 
[0 3 12101312, *Hlfe0!l2 ©«**-f»Mi^ 

is. iStt©*:E-f*RflMH:aai-5. 

[0 3 1 3] 01 3lt3%i-»^WR«»«ft0Btt, 
0 2 l^-rtfc&HB-e, rKW^TK4 0 2^bSi* 
tiiLfc?^7-{- yl/K (VPN [31: 17], VPN 

[11:10]) 15t, fi»rK^5 0 5O^/7 
4— /UK (VA [31:17], VA [1 1 : 1 0] ) 

[0314] 013 Kfjk-r^^ miMB*&&.®to k , 

H2fc*i-JttMSBi:a*, 0i|c^1-3>'^u-^4 0 

4 t LTtt^S. 

[0 3 15] 01 3l£^-f?3H'®iRm3-$§£@8as, 

[0 3 16] ^-0<fi,Ols]KOill^lCOV>Tli, Sftia04 

[0 3 17] fr*-f 6-*iJ:U«**Uc*l!li-ft 
(0 1 ICS^T L B -m> 4 ^Jt^^0T?4O©ff 

(WIEBB4lCi8V^tt" L" ) bk9s TY\s*TV4 

4 0 2*»b«5*aiUfc^^7-f-/l'K (VPN [3 1 : 
1 7] , VPN [11:10]) 1 5 fc, tm?YV* 

5 0 5O?^7-f-;VK (VA [31:17], VA 
[11:10]) SkfcJttttfcIS*, 

*ttt 3/ hf0#AS C H" ) ttO^a-f©** 
-Y»R«*tt5^«>*HI (" L" ) 

[0 3 18] ^-C60^^a j 5^(D#^tt, ^TO!73: 



[0319] iro^^ig^if-^ffl^T, ^i'dru 

■7 0 5 *fiJ8|IL, x — W 4 0 3<75lg^ai 

[0 3 2 0] f-^7K 4 0 3©SS^fflLf-^Sri9 
#Lfc&fc, fftf, tyU (3 6. 38) , NOREI 
U3 1 2<Otli^fcJ;U { NAND[s]!83 1 3<0W^Sr7*!; 
^-fSZlfc ~fcfi, WEBB 4 *-f»W§ 

10 3 2 1] Bl 1 4 11, 111 1 3 iCqW^X'OMMHHB 
[0 3 2 2] Ell 4fc.7jrf?^'f-fel':?*IIl?34 0 5 

K^rw 4 o 2*»fett#HiLfc* r * r :7-f-/PK (v 

PN [3 1 : 1 7] , VPN [11:10]) 15t, 
Kl'^5 0 5©?/7-f-*K (VA [31:1 
7] , VA [1 1 : 1 0] ) 9 t* 3 — ^\.1f0^<r>m 

[0 3 2 3] Bl 1 4 C/TtAND-OR-NOTS^y 
-H3S (3 3 4, 3 3 5) t, 2 A2> N A N D HJgg 3 
3Gt;S\ SI 1 \^-tV*-<-t\/?*l5l1&4 0 5 
+ 5. 

[0324] El 1 5»i, Ell 4l:*tAND-OR-N 
O T^-g-y— h®U ( 3 3 4 , 3 3 5) S:MOSh7> 

[0 3 2 5] Bl 1 iZTp-fT L BTB, 3-£*s/ KSfc-4 * 
ataxia U , El i 4i;ft!!'^tv^^l5l84 o 
sni try t-^otu^^BB'iwt, f-^rK4 

0 30^tytA7KC4?llcloW7? h $H 
3 = 

[0 3 2 6] El 1 4m ^yirA-T W X 

[0 3 2 7] Ell 4l£^-t-?3H'-fel^*[H]?84 0 5© 

[0 3 2 8] El 1 4|Ci3V>-C, (6 6 , 

7 1, 7 2, 7 3) tt. Hi 3lCaW**'fWHt*J: 

[0 3 2 9] Ell 4lC?i*1-AND-OR-NOTl£-&y 
-M38&3 3 4 0A*}fcH, -fe^<i4 4 0flH9-««*» 
Art3*VC^5#, *>f 5 ^©IMi-*?'!) 
0 2 iCij^ftttMBH fc A CTifc 3 0 
[0 3 3 0] Ell 4 »R«* (6 6, 7 

1, 7 2, 7 3) #J:tJ<*3:<<-fel'**HHEWI"©E* 

[0 3 3 1] -fc (4 3, 4 4) »1, *b*»C»V 

c ciC/yft-v^intV^WT, MOS h?^* 
* (115, 116, 117, 223, 224) frbtit 



(43, 44) Jt^-^tomttis" l" bttzmnum 

fcli, (6 6, 7 1, 7 2. 7 3li7*y 

f-^-^lcJilJ^-CO^s-fttty (" H" ) 

[0 3 3 2] AND -OR -NOTE'S- y— 

M9K (3 3 4, 3 3 5) cDtij;fili£T" L" Wot 
439, 2A^NAND0IS3 3 6(Oa^l2 2 (ftirK 
UX) «" H" fcfcoT^S, 

[0333] t^7y^lim5:i-e, 

$ (4 3, 4 4) O-jjtf" L" fcfc9, «*U1LII*« 
I©fc#fctt1?^ll4 4*" H" fcfca. 

[0 3 3 4] ^a-f jHRft*6 6#" H" , 
ft* (7 1, 7 2, 7 3) iS" L" ©fc#. AND-O 
R-NOT*fr* , -hlH*3 3 4ir L" £aj*Tf5. 

[0 3 3 5] AND-OR-NOT«^-h@K3 3 
511, **-fMM§* (7 2, 7 3) as#fc** L" 4© 

Tffl*tt" H" tftSe 

[0 3 3 6] 2 A2JNAND0SS3 3 6fc.fi, AND- 
OR-NOT«^- NslB3 3 4 43,fctfAND-OR 
-NOTfll-d-y— 3 5C0m^" L" 48*1*" 
H" A5A*$ix5fcft, 1 tfy b^OWlT Ki"*2 2 
tt". H" t**o 

[0 3 3 7] BE*HJL«#0©i:#Ktt-t>^il 

44fi" L" fcft5„ 

[0 3 3 8] *3W*RflM§-6 6*5" H" , 
fg^- (7 1, 7 2, 7 3) jJS" L" <D£2, AND — O 

R-NOTH-e-y— nn*3 3 4tt" h" ^ai^-rs. 

[0 3 3 9] AND-OR-NOT£-&y-MH]!&3 3 
5fi, fra-fMRflT* (7 2, 7 3) dS#fc" L" 
T" H" iftSo 

[0 3 4 0] 2 A^NAND@SS3 3 6 fctt, AND- 
O R - N O TWfr^— MsHB 3 3 4 43 J; XT A N D - O R 
-NOT«^-HslS3 3 5<Odl^<0" H" 

5. 

[0 3 4 1] HI 1 4 fcfl^f !>x/ft *E!&4 0 5t 
ffijgft©7t»fc05fc^?^1:»'** r lH]?&4O 
5|^«, AND-OR-NOTS^y- M3K (3 3 

4, 3 35) ©aa«-»©s»>±#&jwt<fca*3, 

AND-OR-NOT^-g-y-hlHlK (3 3 4, 3 3 
5) OPMOS \-7S*J'*9<n , f— MltrNMO.S \>7 
:/S?**J:9t>*#<RH-U ttBLtHMrVcc/ 
2 X 9 t*<K«i-5. 

10 3 4 2] niHC AND-OR-NOTS-^^-h 
(HJjg (3 3 4, 3 3 5) OU*li" L" H" 
*»«ftt4V^fc*»fe, NAND083 3 6 0tti^3(f-§- 
O4%T*«0d«a<*5J:5fc, NAND(U8g3 3 6<D 
NMOS HMrPMOS h7^^ 

^t9**<KW-U HaL#^K«rVcc/2J:9tt 



[0 34 3] ZtlKXV, (4 3, 4 4) 

\) ++-i?K.£Q''n m fcfco-C^fc-fci'*** (4 3. 
4 4) flUffi^ **!J-fc/H»»&0 4:K#ttiLfcl: t D 
H" L" KKft-f 5»frO«III>»M (M#l*l©il 

[0344] 016 1213 Icjjrf S^ff-§-5g 
*i-|HlttH-efc5. 

[0 3 4 5] HI 6\Z7frf-t^? 0 6IJ, Ell 

**[|]gS4 0 6fc>£iJ2l£?^>l'-fel''?*E]K4 0 5 t?3 

[0 3 4 6] ~Oi?U^[El?&4 0 6tt, (Sf T KU^ 
505<DllCj/h~10fi/h (VA [11:1 

o] ) fciin* kw^tuw 4 o 2<n-fy*l& (4 3, 

4 4) <0ft3-£A2>£ U 0 9lc^1-S«SZ (5 0 
0) (Ofil^«t5*^$n5-feU^^fflffllft^i 4«rfl!io 
X, 4 0 3(Di% ([11:10]) 50 

3*>?>WU1 1 tfy h~l 0 If $/ h (17) , *> 
5V>»4, <R&7 K^^5 0 5<D1 1 \fy h~l 0 \Zy Y 
(VA [11:10]) 7roV->-fn^?r5lKL, S'aM' 

•feu^^siS4 o s^a^i-a. 

[0 3 4 7] Ell 6(Ct3V^T, 2jB£>AND-OR-N 
OT^y-MUK (3 3 7, 3 3 8) t, 2 A^JNA 
ND083 3 9I1, iailC^-f-^i'f-bt'^^lH]K4 0 
5fcLT»f£U 4 ^^©irU^tfJliJ^S:?^^ 
iIftff-§-(6 6, 7 1, 7 2, 7 3) fCi •? 
SriS^L^ST Ki^^. 2 1 i: Lxa^-f-5o 

[0 3 4 8] 01 6l^-t-fe^^^iaK4 0 6*5, (S© 
7 K^^5 0 5© 1 1 tf j> h~l 0 \fy h (VA [1 
1:10]) 7, fci^tt, x-*7U"f 4 0 3<nffl$. 

([11:10]) 5 0 3A»feK*mLfcl 1 *v h~ 
lOhfyh (17) <mvftt*»-;fr£Sft-f5&#8u 
0 8 W 9 9 4 0 6 t ffl CT*> 5 0 

[0 3 4 9] 2{l<DAND-OR-NO'TlS£y— M3 
% (3 3 7, 3 3 8) 2 A^NAND0B3 3 9 k 
^e>fflP^Six5!J'3i-l'-fe^^^[llK4 0 5B\ 
#l{§3-(6 6, 7 1, 7 2, 7 3) 0<iljli>#ty 
ftllS (" H" ) <DV=.4<Dm (7 4, 7 5, 7 6, 7 
7) £$)g7 K^-* 2 1 t 

[0 3 5 0] fiA±Sft9i L1tX b \Z % ^-WJ *tmt> 
ZtT?-frTl"( 4 0 3 0t7ty h bZWt<<— v># 
3-&£3£#5 0 3i, *^-feV**[El!&4 0 5i<0 

Blc, -<-^>fXSr*i-«*sz (5 0 0) rofilKJ: 

■fi-t u^^l£lK4 0 6£&#5r i•1?'<-v ? iM'x*T 
[0 3 5 1] 01 6t£*3V>-Ct>, T-9T\"<%i&-ttiL 



[0 3 5 2] i? ^0^4 0 6©ttf£tt7 Ku 

*7i"rog!&s z (500) ©nti::j:»jttiai-s{s* 

[0 3 5 3] 01 6IC*JV>T'b, 08 h ^— 
[0 3 5 4] iCiS!*!**^. f-?7K^4 0 3 
[0 3 5 5] tt*lHL»tPM*&«lO-fe>^« (5 1, 5 

2) tttt" h" icT-y ^■^-v'^tiTv^ot?, ®mm 

[0 3 5 6] lOfcft, ■feW'^?[HlK4 0 6{i, PMO 
S h 7 ?2 2 8 ( NMO S h 9 ^v 5 * * 1 2 4 # 

ON L, f-*rW4 0 3Ot^l (4 3, 4 4) 

OR-NOTlt-£-y-M2]K3 3 7<^A2lLT^S. 
[0 3 5 7] wittwiO, ^^irV'^BgM 0 5<E> 

[0 3 5 8] Si^ttiLftf^Mi&iE^li, fra-TWRm* 

I'filRiWtf KO^« (" H" ) &4o-C#9, 
*u**MIWM-i 4 fcifc" H° (Dii-C$>5. 

[0 3 5 9] l©t#, IMTK^tt, x— ^7W 
4 0 3 0ltt ([11:10]) 50 3 7a»^>§^^tB£i^ 
fcll^^'J/^~10e':/ httti> 0 

[0 3 6 0] x — ^7 W 4 0 3<Dm& ([11:1 

01 ) 5 0 3 a»e>3fcWti£ Jiffs' ^OTfcSi^, 
-fe^^i»5 2(D«tfcttTi J 9, -feV**0S&4 0 6<Z3A 
;fctt#ttl:WB<D" H" L" ^{tL, AND-O 
R-NOT«^- H1IS3 3 7I^H" L" !45A>3$n 

[0 3 6 1] :wtt SLXw^Ka^XT*-?? 

K40 3 0fJS ([11:10]) 5 0 3ft»&0dS|E 
**-f««f (6 6, 7 1, 7 2, 7 

L* 5. 

[0 3 6 2] 01 5tftAND-OR-NOT^y 
-MDffilwiSV^ A* 6 7*J«tt^6 8\Z" L" ©ft-i- 
&\t)£tl1t&£. f&©A*6 6 j3«J:U«7 l^«t.P>-fA 
ND-OR-NOT«^-h0»tt" H" SrW^J-f 
5. 

[0 3 6 3] ZlOfcft, ^TO^^A^Ifi^m^nfc 
IBd50T?fc5^, AND-OR-NOTt^-hS 
% (3 3 7, 3 3 8) ©U*#*fc" H" NA 
NDEB3 3 9IC" H" #xa£ft5fc»MWSTKl'* 

2 ltt* L" ><i5o 

[0 3 6 4] X-i?f^XjS4KBOi#, 



IgSZ (5 0 0) a»feR*HiLfc«i6SlT. -feU**® 
B4 0 6OMflHt*14iS" L" \zmLt*t* PMO 
S h^v?** 2 2 7*3«fcU<NMOS 1 2 

[0 3 6 5] IftlCi!?. tl/??SK4 0 6^ <£$ 
7KW50 5©ll^j/h~10tj/h (VA [l 
1:10]) 7fr»RU AND-OR-NOTg^ 
- MHK3 3 7^At>-tZ„ 

[0 3 6 6] r<0fc#<0, (Rjll7 K^^5 05W1 1 tT 
j/ h~l 0 tfy h (VA [11:10]) 7 ©flSAS 1 "C 
AND-OR-NOTtK-g-y— 3 7 
Oaj^tt" L" fcfcfcU NOREK3 3 9|Ztt" L" 
*iJ:tf" H" Oflr*i«^S*b, W732 IB" H" ~£ 

[ 0 3 6 7 ] frlHSGfi, ttrei9 8, 0 9-eiftPJLf;:«i: 
5IC £x<f-fci/**igiS4 0 5fc^"7"5y*HISl: 
L/cCilC«t"9, irx-<-fcV^^0lS4 0 5#J0Un*!ft 

[0 3 6 8] y^BBroJSi^rmifcf^SrWC 

*i£t LT, 016TIJ, Hi 7lcS«1-*5fc:, ^— ^ 
X^*tS«SZ (5 0 0) OliUWtt, ^* 
=r—97\/4 4 0 3(0^ ([11:10]) 503 

(1 1 If v h~ 1 0 f y Y) mtt, AND— OR — NO 
T*-&y- h 088 (3 3 7,3 3 8) <DAJ]&" H" fc 
45« (l) **#atrJ:5««li-5. 

[0 3 6 9] fftT-^7K 4 0 3<DSSc ([11: 
10] ) 5 0 3K (1) fc##i&tffc*fctt, BlfcS* 
+NORBK3 0 lliftiT, ORBBSrfflVMlliJ: 

[0 3 7 0] miCJ:9, V^tV? 9mi&4 0 5(0 
AND-OR-NOTfi^y-MHK (3 3 7, 3 3 
8) H" ^-^X4»4KBOi: 

% fflttttta* fc* V 9 9 mm % 1 4 tfflMTf 5 * T, 

[0 3 7 1] £0>*3IC, fft®)iSZ (5 0 0) Op 
41 IT* 1/^^61*4 0 6 4*3f7-fey bOttt:9Ki~S 
»*fctt. f-^rW4 0 3Cffl« ([11:1 
0] ) 5 0 3) ictt, {rauf-fcl^^EBU 0 SOX* 

[0 3 7 2] [*HI«3] *«*«3tt, ^*-fir^ 
?@!&4 0 5 *Sjfi#|«lHM£*-3©*, te<D#tt-CBfrJt1" 

[0 3 7 3] 01811 &mfo®l3<D±\s9 9\sl&4 0 

eoia»«i*«r*i-EiBia"tr*>«?, 0 1 sic^-r-tu^ 

^0^4 0611, ®8lC^Ufc-fel^^^lHlK4 0 
W<— * 3 2 5 £2 A2)<£>NOR[H]?§3 4 OJCLfcfc© 

[0 3 7 4] MIEN ORBS 3 4 0 <0-£<E>A73Ktt, 



3 7 845A2)$it, ftU7<OA7jlc 
tt, H8lCjM"<f W<-*3 2 5 ft ^-4* -tO** 
A^SftSo 

[0375] -feV^ijSiiSft^-7 &tf±l<9 9 

w«ki*i 4fcWP»ait»ki-5flr*-c»*s©T, 

*«SJ§J£fi3-7 8 45" L" £4**-C. NOR0S34 
0<DHJ7J1 9tt" L" 0>S$£ftL4V\ 
[0 3 7 6] iftfCilK ^-WX#4KBOt 

*is9 9M®im-i4lfi" H" i»6" L" fcfcfc* 
fflfc, lt*lBL»mcJ:o-C-fe^|| (5 1, 5 2) W 
«-W*£flSLTt>,, <?*4±l'99®&4 0 5<73A7Jf§ 

[0 3 7 7] Wfc % -fc Vt9%mfe% 1 4 455t^i-5tA 
WO * u * * BIK 4 0 5 <D A*ft*©«flS*rK 
t\ ^a:-f1ru^^ai84 0 5Oie*mil>f^*KCri: 

[0378] 019 ft, 018 IC-3<i-fe^*||»ttfl|-» 
7 8 Sra»i-«5iJe«-MEJ«IS]*«)EIK«J«**+EIK 

[0 3 7 9] ajiff^^KElKtt, "fe^i» (3 0, 3 
1) ©*tt©*fca»feiK«*fr±lJrt-*2AANAN 

D0K 341t, W W<— * (342, 343, 34 
4) tfrbmittZtl, fltlfE2A^NANDlH]K3 4 1(0 
^tifnoA^Sftt, -fe^it|3 0ti«J:V-fe^^«3 
l lc«Bt4*uTV^5. 

[0 3 80] 019 KiSV^-C, «««*£(*I§]*£1*0> 
[s)!g»2, @ 2 1:*t7 h^^r K 4 0 2 7 AEa 
(aW<ls»-*i§Hg) tPU-CJ»5. 
[o 3 8 l] #«ft^(S-cri, 1r^^i» (3 0, 3 1)03 

asm^-7 8ri" h" wttmfcfto-cva. 

[0 3 8 2] 9-K»#WR**i, «*BU»fli#»* 

5t7*-^i», -fe^SI (3 0, 3 1) lc|*tttt&ds& 
I*. MOSh7^^ (104, 105, 106, 2 
0 5, 2 0 6) *»b<B«$*t5*^T^«r»f^S* 

- ticitj, (3 0, 3D raosttStt«aii 

[0 3 8 3] micfcU, ■fev^«aBS«*7 8iil«t 

h" LMcawM-*. 

[0 3 8 4] :i<0-fc>*i|!liffiW§-7 8£gtf, 018 

ic^-rt w^^niK406tt-fe as mf- 7 8 45" 

L" COtfO*, (5ST K^5 0 5(01 1 If y h~l 
0 f 5/ h (VA [11:10]) 7, fc5V>fi, f— 9 
4 0 3<D^ ([11:10]) 5 0 3;J»P>3fc* 
aj$ixfcl 1 tfy h~l 0 tfy h (17) <0^Tft4>£ 
B*U *ntt^O»S-, 2A7JNORSJS3 4 Ott" 

l" ta^i-a. 

[0 3 8 5] roj:5K Hi 8lt*-Mri^^^ia«4 

0 6m -t^99mm^i 4 t^msoajiSrto 



ir>*iglig}£<f-§-7 8*r2A^NOR(5]K3 4 oro-A 

[0 3 8 6] 2A^NOR@jg3 4 0(OA 

1-<6*Ttt, fr^f-tU^EHM 0 5 

ftl7K^2 1 14" L" Srfto. 

[0 3 8 7] -t©«, -fcV**fS«P«f-l 4#" H" 
fe" L" tjSflsL, 1EMT FV*5 0 5 0t7t? h7 
KV*7*WRLfca % -fc:'*i*aif«#7 8#" L " 
l=.>te5 t , NOR0853 4 0 fJ-Y ^ t LT{ft#, 

tu^^@K4 0 6 ijaJRLfcfflrS-SrlBA-*-*. 

[0 3 8 8] ^a^-feu**!!]^ o 5Sr 

Mi- 5 y^EJj&i UCk-C, r— *Ti"f 4 0 3© 
Wfi([H:10]) 5 0 3«>&K^Ul$n^l 1 f 

l?, ^-WXj54KB-C, (g«7K^S0 

5©1 ltfj/h—lOfj/h (VA [11 : 10] ) J»i 
Offcitt, NO RES 3 4 0 <D A;fifi-§-li, SI 8. 

[0 3 8 9] L£>Lfcdt&, 8 £, 

ir *«Mt* 1 4 t HSa<Ogg?r^oT5t3£-r5 
ft-^ti-irtlCtO, OR-AND-NOT^y- 

[0 3 9 0] -fcV**ll!Mi#l 4«»SteU 
aSfS-9-7 8*5" L" OR — AND — NOT 

MSIIS3 2 6©**fctt, IR87KV^5 0 5 
<D 1 1 If y h~ 1 0 tTy b (VA [11:10]) d*A 
#£11, ftl7Kl/^2 lttSEflSL4V*©"C" L" (-flfe 

[0 3 9 1] rOi^l^. ^W-feW^IUJM 0 5 
.5. 

[0392] awE*Mt«©' 1 — ^*-r^^r«* 
y hryi/r^^^TLBiciJv^-ctt, by fete 1 

KBt3 < tlK4KB©2SJSO'<— S?-fvf X©T Kl"** 
o^-i^-f X<or KV*SE*»*E1i+S - 1 h "Tig 

[03931020 fit, ittlB***!!©^-^^ 

^■fey h7yv/7f^f ^TLBI^^T, y&lc 

jHC^-WXpJtty h7y->7f-fyTLBO 
[0 3 9 4] fc;|3, 02 Om l!?3:-f»L*»BI*L 

[0395] ^-naww^-i/^x^rac-fey hry-> 



Ku^«*»SrK1Si"5*&^tt. ®2 
OlC^-fi^l-, 01l:*t7KU^7M4O2O'< 
— ^thfXfclMM- 51%S Z (5 0 0) £}g«<a^J£ 
(500a, 5 0 0 b~5 0 0 n) tC^fi]i-5o 
[0 3 9 6] BIX, 5 f -#7W40 3O, ^^h!) 

Wk<Offl& (503a, 503b~503n) Jc^fJi" 

[0 3 9 7].&£, f-?7M 4 0 3©£«l&4lfcf( 
#(50 3 a, 5 0 3 b~5 0 3 n) i'fcK^fflLfcf 

0 5fcAa*ft*H*»-fel'** , l3* (4 0 6 a, 4 0 
6 b~4 0 6 n) <D— ^©A^JSB-UlAifi-fSo 
[0 3 9 8] lit, U^EIK (4 0 6 a, 

4 0 6 b~4 0 6 n) ©tt*©A*iim£B:, A^ft 

^(Sfflr K^^i J A^$n5o 

[0 3 9 9] fflR©-fcl'**rtg]tt (4 06a, 406b 
~4 0 6n) tt. 7K^7W4 0 2C»IIJilfcS 
i£(5 0 0 a, 5 0 0 b~5 6 0 n) A»t>S8^tilL/c-t 

[0 4 0 0] ^ScONAND@K (3 0 2 a, 

3 0 2 b~3 0 2 n) tt, 01 &RIC<, HMWt*l 1 
KitJf*— 97 W 4 0 3©#S4£*W5:1gyc (5 0 3 
a, 50 3 b~5 03 n) ft>e>K*Bl Lfc?ft?tL©7 
KL'^Sr, £8©-feU**E]!& (4 0 6 a, 4 0 6 b~ 

4 o 6 n) TBtt-f&fc&icRtt&ft-CV'S. 

i o 4 o 1 1 ® 2 1 », ms&niimn^-^J 

2WISU:«)'<— W^07 

[040 2] tWE430M!©'<— i*** XpJ^-fe j/ b T 
Vi/77-4 ^TLBHUBWC. z> h 9 81Z12 WR£l± 

a^l'- *4 0 4^S3V»T, 7K^7W 
4 0 2O^«$nt®« (5 0 0a, 500b~500 
n) a»&R3MtiLfc**l«l©fll (1 6 a, 16b~l 
6n) lw£<5v^, 7Ku*Oifctt*H GtSMBH) 

[0 4 0 31 ^4, 02 HC^i-i^l-, !^*-f» 
Rff-W84aBlw, r K^T W 4 0 2©#fd£ixfc 
(500 a, 5 0 0 b~5 0 0 n) d»feK*liiLfc 
^n-t'^H (16a,16b~16n) *S, —1j<OK 
^JS^(cA*§n5S*»NANDlHlS (3 13a, 3 

13b~313n) SrRlt, NAND0K3 1 4 

§T (n + 1) A^WNANDlH]^3 14a fci"5. 

[0 4 0 4] -ftlcitl, 7KWM4 0 2Odfl 



*itJtii# (5 0 0 a , 5 0 0 b~5 0 0 n) frbBfr 
WLfc-lltf (1) Wttic, ^NANDEIS (3 1 
3 a, 3 1 3 b~3 1 3 n) <Ottj*l£" H" t LX* 
(1) asR*W*ftfcT KU*7W4O20>#*£*t 
fc?!Jg(5 0 0 a, 5 0 0 b — 5 0 0 n) 

SOT KV*fcT KU*©tfctM5H (itfflfiB) 
[0 4 0 5 ] fijLh, *»W*Jt*0«;:*-*t**ttfctt 

[0 4 0 6] 

[04 0 7] (1) #*IJJfcJ:fttf, 
US 2 Ofl(HjE(i:-<— S?1»--f XSrs5%-#-tt*iattlU, $5 2 (Dm 

[0 4 08] (2)*««l:inil7KWW» 
[0 4 0 9] (3) *»*Ji::J:fttf» fi»Of-^7i/ 

[o4io] (4) *»w»cj:ntf» i2t^^©ai 

[HiEWlMlfctMl] 

[ei i ] *%w<D-mfaw-?hz mi&Mi) -cfca^ 

[02] 0ilc^1-ay/<v-*£1*i«1-$ l tfy h# 
[0 3] B2lciiti-a>'^u-^olM^tt»Sr*-fH-c 
[04] H2lCS«i-l tfy haofcttEfcOWfla 1 ^ 



[0 5] 01 u**BKrojl*ttfcigB 

[06] 05lC^-tOR-AND-NOTlS-g > y-Hll 
ttfcMOS h9^^*T«*tfcE]K«l***1-aB 

[07] 05f;:^£^iru**0?&£>K)fEi£7fc£^ 
[09] HUe*-*-'*-^*^ ^SrE1t - *'5«WSZO 

ifeSc 

[0io] *HlS0tJ i watts. 0 1 «c^i--i-^>r 
X s z a*0>*MP*tt8rBWi't" 3 fc 

fc<D0-C$>5o 

[01 l] 01 0lcq%i-##j&*roffiH9*fto3Sb*S:^ 
-t-0T*)-5. 

[012] 0 8 Kijii-fcV** EWMa.fctfHl 0<O$lJ© 

[013] |Ht0!2 0 9s4 3fttB-9*B£lal!&ff>la]ttflt 

^Sr^-fEIK0t?*)5. 

[014] 013 l^r?^ iSftft •§•!§]!§ fcjlffi Lfc 
^9 *©HK*fll**i"ISI*IB-e 

[015] 01 4l:*tAND-OR-NOTS^- 

[0 1 6 ] 0 1 3 \ZTF-rv^<< mvu$&&±®&*% ^ 

[017] Jt)t0l2K*}i7*. 
£^-?-£#S z^0>#*i&*0>f!W#i&*IMJi"Sfc* 

<D0Tfc5o 
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